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1
STRUCTURE OF LED LIGHT SET

CROSS-REFERENCE TO RELATED
APPLICATION

This 1s a continuation-in-part of co-pending U.S. patent
application Ser. No. 14/065,373 filed on Oct. 28, 2013 and
owned by the present applicant.

BACKGROUND OF THE INVENTION

(a) Technical Field of the Invention

The present invention 1s related to an LED (Light-Emitting,
Diode) light set, and particularly to an LED light set compris-
ing an improved control and wiring structure.

(b) Description of the Prior Art

FIG. 1 1s a schematic view depicting a conventional LED
light set that includes a controller (10), which is provided with
an electric plug (11) and a main control integrated circuit (IC)
(12) and 1s connected with a main light string (20), which
comprises main conducting wires (23) and a plurality of main
light bulbs (21) connected 1n a seral arrangement. Each main
light bulb (21) 1s individually connected with an associate
light string (30), which 1s composed of associate conducting
wires (32) and a plurality of associate light bulbs (31) con-
nected 1n a serial arrangement, such that every associate light
string 1s parallel to each other. The operation of the LED light
set 1s as Tollows. After the electric plug (11) 1s connected to an
clectricity source, the light set 1s energized and the main
control IC (12) contained in the controller (10) 1s the sole
device that controls voltages, currents, and lighting modes of
all LED light bulbs of both the main light string (20) and
associate light strings (30). Both the main light string (20) and
associate LED light strings (30) are operated at the same
voltage and current and thus, the main conducting wires (23)
and all associate conducting wires (32) are of the same gage.
However, since the number of the associate conducting wires
(32) used 1s huge so that the cost of the conducting wires 1s
relatively high and consequently the manufacturing cost of
the LED light set 1s also high. Such a known arrangement 1s
generally impractical and further improvement 1s needed.

SUMMARY OF THE INVENTION

An object of the present invention 1s to provide, an
improved LED light set, which comprises a main control IC
arranged 1n a controller for controlling the operation of a main
light string that comprises a plurality of main light bulbs,
which are connected 1n a serial arrangement and are each
connected to an associate light string comprising a plurality
ol associated light bulbs connected 1n a serial arrangement,
and an associate control IC contained 1n each of the main light
bulbs for controlling the operation of the associate light string,
connected thereto. The associate control IC contained 1n each
of the main light bulbs 1s operable to control and adjust
voltage and current that are applied to the associate light
string connected thereto. The voltage and current applied to
cach the associate light strings can be of reduced levels as ¢
compared to those of a primary power source supplied to the
main control IC and the main light string. As such, each of the
associate light strings may comprise associate conducting
wires that are thinner than main conducting wires of the main
light string so that the manufacturing cost of the light set can
be reduced.

The foregoing provides only a brief introduction to the
present invention. To fully appreciate these and other objects
of the present invention as well as the invention itself, all of
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which will become apparent to those skilled in the art, the
tollowing detailed description of the invention and the claims
should be read 1n conjunction with the accompanying draw-
ings. Throughout the specification and drawings, identical
reference numerals refer to 1dentical or similar parts.

Many other advantages and features of the present inven-
tion will become manifest to those versed in the art upon
making reference to the detailed description and the accom-
panying sheets of drawings 1n which an embodiment 1ncor-
porating the principles of the present invention 1s shown by
way of an 1llustrative example.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic view showing a conventional LED
light set.

FIG. 2 1s a schematic view showing an LED light set

constructed 1n accordance with an embodiment of the present
invention.

PR.

(L]
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DETAILED DESCRIPTION OF THE
EMBODIMENTS

The following description 1s an exemplary embodiment
only and 1s not intended to limit the scope, applicability or
configuration of the invention 1n any way. Rather, the follow-
ing description provides a convenient illustration for imple-
menting an exemplary embodiment of the invention. Various
changes to the described embodiment may be made in the
function and arrangement of the elements described without
departing from the scope of the ivention as set forth in the
appended claims.

Referring to FIG. 2, a light-emitting diode (LED) light set
constructed 1n accordance with an embodiment of the present
invention generally comprises a controller (10), which 1s
clectrically connected between an electric plug (11) and a
main LED light string (20). The main LED light string (20)
comprises main conducting wires (23), which 1n the embodi-
ment 1llustrated includes three wires of which two transmit
clectrical power, while the remaining one transmits a control
signal, and a plurality of main light bulbs (21) connected to
the main conducting wire (23) 1n a serial arrangement to
receive electrical power therefrom for being energized to emit
light. Each of the main light bulbs (21) 1s electrically con-
nected with an associate light string, which 1s composed of
associate conducting wires (32) and a plurality of associate
light bulbs (31) connected to the associated conducting wires
(32).

The LED light set of the present invention further com-
prises a main control IC (12) that 1s arranged within the
controller (10) and associate control ICs (22) that are respec-
tively arranged 1n the main light bulbs (21) of the main LED
light string (20) and connected with the main conducting
wires (23). The associate control IC (22) of each of the asso-
ciate light strings 1s electrically connected to the associated
conducting wires (32).

The controller (10) receives electrical power, via the elec-
tric plug (11), from a primary power supply (not shown) and
the main control IC (12) arranged in the controller (10)
receives the electrical power and supplies the electrical power
to the main light bulbs (21) via the main conducting wires 23
in such a manner as to control electrical voltage, electrical
current, and lighting mode applied to the main light bulbs
(21). The main control IC (12) also supplies a control signal
through the main conducting wires (23) to the associate con-
trol ICs (22).
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Each of the associate control ICs (22) 1s connected to the
main conducting wires (23) to receive electrical power and
the control signal from the main control IC (12) and supplies
the electrical power, 1n a controlled manner, to the associate
light bulbs (31) of the associate light string through the asso-
ciate conducting wires (32). The associate control IC (12)
controls the electric voltage, electric current, and lighting
mode applied to the associate light bulbs (31) of the associate
light string in such a way that the associate control 1C (22)
adjusts both the voltage and current applied to the associate
light bulbs (31) to reduce the voltage supplied to each asso-
ciate light string to a level that 1s lower than the voltage
supplied to the main LED light string (20). Therefore, the
associate conducting wires (32) of the associate light strings
(30) can be thinner than the main conducting wires (23).

As such, by using the associate control IC (22) contained 1n
cach of the main light bulbs (21) to adjust the voltage and
current applied to the associate light string (30) connected
thereto, the voltage and current can be lowered and thus the
associate conducting wires (32) can be made thinner than the
main conducting wires (23). Therefore, the manufacturing,
cost of the associate conducting wires (32) 1s significantly
reduced due to the relatively large quantity of the associate
light strings (30) and consequently the total manufacturing
cost of the LED light set 1s also significantly reduced.

In addition, the associate light bulbs (32) of each of the
associate light strings 1s arranged in a combined parallel and
serial arrangement, where the associate light bulbs (32) are
divided into groups, each of which comprises at least one light
bulbs (two light bulbs being included in each group in the
example 1llustrated 1n FIG. 2) and the light bulb groups are
collectively connected 1n a parallel arrangement to the asso-
ciate control IC (22) of the associate light string. In addition,
tor each of the light bulb group, the associate light bulbs (31)
are connected 1n serial with each other. This arrangement
helps further reduce the size of the associate conducting wires
(32) used for the number of the associate light bulb (31)
included 1n each light bulb group 1s less than the total number
of the associate light bulbs (32) of the associate light string.

It will be understood that each of the elements described
above, or two or more together may also find a usetul appli-
cation in other types of arrangement differing from the type
described above.

While certain novel features of this invention have been
shown and described and are pointed out in the annexed
claim, 1t 1s not intended to be limited to the details above,
since 1t will be understood that various omissions, modifica-
tions, substitutions and changes 1n the forms and details of the
device illustrated and 1n 1ts operation can be made by those
skilled 1n the art without departing 1n any way from the spirit
of the present invention.

I claim:

1. A light-emitting diode (LED) light set, comprising:

a controller, which comprises an electric plug adapted to

connect to an external power supply to receive electrical
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power therelfrom and a main control integrated circuit
(IC) arranged 1n the controller and electrically con-
nected to the electric plug;

a main light string, which comprises main conducting
wires electrically connected to the main control IC to
receive the electrical power and a plurality of main light
bulbs connected to the main conducting wires 1n a serial
arrangement, each of the main light bulbs comprising an
associate control IC arranged therein and electrically
connected to the main conducting wires; and

associate light strings, which are respectively and electri-
cally connected to the associated control ICs arranged 1n
the main light bulbs, each of the associate light strings
comprising associate conducting wires electrically con-
nected to the respective associate control IC and a plu-
rality of associate light bulbs connected to the associate
conducting wires;

wherein the main control IC controls a first voltage and a
first current and a first lighting mode applied to the main
light bulbs of the main light string for selectively ener-
gizing the main light bulbs and each of the associate
control ICs recerves the first voltage and the first current
and supplies a second voltage, a second current and a
second lighting mode to the associate light bulbs of the
associate light strings 1n such a way that the second
voltage and second current supplied to the associate
light strings are lower than the first voltage and first
current supplied to the main light string and the associate
conducting wires that transmit the second voltage and
the second current are thinner than the main conducting
wires that transmit the first voltage and first current,
wherein the supply of the second voltage and second
current by each of the associate control IC to the respec-
tive associate light string 1s determined by the eneriza-
tion of the main light bulb to which the associate light
string 1s connected; and

wherein the main conducting wires comprise at least one
wire that transmits a control signal from the main control
IC to the associate control IC and at least one wire that
transmits electrical power from the main control IC to
the associate control ICs and the main light bulbs.

2. The LED light set according to claim 1, wherein the
associate light bulbs of at least one of the associate light
strings are divided into light bulb groups, which are con-
nected 1n parallel to the associate control IC.

3. The LED light set according to claim 2, wherein at least
one of the light bulb groups comprises a plurality of the
associate light bulbs, which 1s connected 1n serial with each
other.

4. The LED light set according to claim 2, wherein each of
the light bulb groups comprises two of the associate light
bulbs t

hat are connected 1n serial.
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